: Model functions Performance of different model functions for dOr22a when plotting Dobritsa.2003 .EN (Dobritsa et al. 2003 ) against Schmuker.2007 .TR (Schmuker et al. 2007 ). Each fit is calculated optimizing least squares of error in y, but evaluated by calculating the mean orthogonal distance onto the best fit, given in each plot as MD. The best fit in this set is achieved with the inverted sigmoid function (MD=0.01, i.e. one hundredth of the response range [0,1]). The function is given as a mathematical formula above each inset. Figure S2 : Back projection A consensus dataset can be backprojected to the experimental datasets, allowing for the estimation of physiological responses to odors that were not tested in a particular study. In essence, the scaled axis (range [0,1], left ordinate) can be replaced by the original axis (right ordinate), and all odor response positions along the fitted curve are projected onto this axis (see example arrow VA7l  VA5  VC2  VC1  VA3  VA4  DA3  DL3  DL4  DL1  DL5  DC2  VA1d  DA4m  DA4l  DC1  VA6  DM3  DM6  DM5  DM2  VM5d  VM2  DM1  VM7  DM4   max   0   min   VC3  VC4  VA2  VM3  V  VA1lm  VA7l  VA5  VC2  VC1  VA3  VA4  DA3  DL3  DL4  DL1  DL5  DC2  VA1d  DA4m  DA4l  DC1  VA6  DM3  DM6  DM5  DM2  VM5d  VM2  DM1  VM7  DM4   10  20  30  40  50  60  70 −0.5 0.0 0.5
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Distances between glomeruli Correlation of response profiles between receptors n(6 : 31) = 166 n(31 : 112) = 165 n(112 : 140) = 165 n = 496 slope = −0.001 R = 0.001 p = 0.6550 slope = −0.006 R = 0.078 p = 0.0003 slope = −0.004 R = 0.027 p = 0.0345 slope = −0.004 R = 0.021 p = 0.0013 total 2 2 2 2 Figure S3 : Spatial organization of the D. melanogaster antennal lobe a: Pearson's correlations of odor response profiles for all glomerular pairs. Values are shown in color shades (see scale bar). The dendrograms visualize glomerular similarity. b: Plot of odor response similarity (Pearson's correlation) between two glomeruli (ordinate) against physical distance of these glomeruli (abscissa). The observations were divided into 3 equally sized groups based on number of common odors (n, i.e. quality of the response similarity prediction). See text for details. Figure S4 : Algorithm for missing data imputation The missing response of Or22a to odor 64-17-5 (ethanol) is denoted by α. A is the NA-free submatrix of the complete odor response matrix (step 1). w and b are vectors representing the response values of odor 64-17-5 and receptor Or22a, respectively. The two most similar odors are selected (Pearson's correlation coefficient), and form the submatrix A' and the subvector b' (step 2). The missing response α is estimated by least squares imputation (Kim et al. 2005) (see step 3 for the formula). 
Or71a ac1a Figure S8 : Ball plot of response matrix The positive responses are given as filled black circles and the negative responses are given as empty circles. Odors were sorted by descending total response across receptors. Figure S8 : continued   Table S1 : List of receptors with their respective olfactory neuron (ORN, nomenclature based on the innervated sensillum) and glomerulus, including the best ligand, its CAS number, and the consensus response.
In cases of weak maximum response the best ligand is placed in parentheses. Response breadth across the number of tested odors is given as the rank of the odor with half maximal response, scaled to [0,1]. For example, a breadth of 0.3 means that 30% of the tested odors had responses above the half of this receptor's maximal response. The breadth was computed as width with response of this receptor to half maximum.
# Odors: number of odors that has been tested for this receptor.
(): response of this odor does not reach 0.50. 
